The transcription of the hGnRH-I and hGnRH-II genes in human neuronal cells is differentially regulated by estrogen.
Gonadotropin releasing hormone-I (GnRH-I), a decapeptide serves as a key regulator of reproduction. Recently, several groups have identified in the mammalian brain a second form of GnRH, of unknown function, designated GnRH-II. The human neuronal medulloblastoma cells (TE-671) were recently demonstrated to express the two forms of GnRH (GnRH-I and GnRH-II). We used this cell line, as a model system, to investigate the regulation of human GnRH-I and GnRH-II genes by estrogen. Estrogen is one of the principal regulators of GnRH-I in hypothalamic neurons, acting as a classic homeostatic feedback molecule between the gonads and the brain. In this study, we investigated the regulation of the two GnRH forms by estrogen, in the human neuronal cell line TE-671. We demonstrate, for the first time, that the hGnRH-II and hGnRH-I genes are differentially regulated by estrogen. Using reverse transcriptase-polymerase chain reaction (RT-PCR) and Southern hybridization, we found that estrogen increases endogenous hGnRH-II mRNA levels and decreases endogenous hGnRH-I mRNA levels. Furthermore, we found these effects to be promoter-mediated. We cloned the hGnRH-I and hGnRH-II promoter constructs upstream to a luciferase reporter plasmid, and cotransfected these constructs with an estrogen receptor alpha into the TE-671 neuronal cells. Luciferase activity of GnRH promoter constructs treated with estrogen demonstrates that the differential regulation of the GnRH genes by estrogen is mediated at the transcription level.